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In all these series, Pieris (or Daptonoura) stands at one end 
and Leptalis Melia, a banded species, but one which, as already 
remarked, does not imitate any other butterfly, at the other. 
The mimicking species always stand between the species they 
imitate and Leptalis Melia, and where there is a difference in the 
sexes, the females resemble most the imitated species, the males 
Leptalis Melia. From this Miiller reasonably urges that the 
original Leptalis stock, from which the mimicking species were 
derived, was allied to Leptalis Melia rather than to a Pieris, or 
Daptonoura, and that therefore, at the very start, natural selec- 
tion had the advantage of finding a pliable stock already resem- 
bling not a little the bird-shunned Ithomias. 

From this he proceeds to a comparison of other relations be- 
tween the mimicked species, the mimicker, and the non-mimicking 
Leptalis, and discovei's that in every instance, and in each partic- 
ular, the mimicking Leptalis stands between Leptalis Melia and 
the mimicked Danaid, Acrsean, or Pierid ; even in one instance the 
neuration of the mimicking species is decidedly altered, showing 
how seriously the structure may be affected by mimicry. Miiller 
studies separately the form of both fore and hind wings, the 
pattern and coloration of all, entering into many very interesting 
details, and elucidating the different points by the aid of simple 
but sufficient illustrations, which our readers will find well worth 

examining. 

• 

PROGRESS OF ORNITHOLOGY IN THE UNITED STATES 
DURING THE LAST CENTURY. 

BY J. A. ALLEN. 
EABLY PAPERS. 

IDRIOR to the year 1808, when the first volume of Alexander 
-*- Wilson's great work was published, little had been written on 
American birds by Americans. A few lists of the birds of lim- 
ited portions of the United States that appeared during the last 
fifteen years of the eighteenth century constituted our whole 
ornithological literature at that date. The first of these was a 
list of about one hundred and twenty species, published by 
Thomas Jefferson in 1787, in his celebrated Notes on Virginia. 
This is a catalogue of the species described by Catesby, with the 
addition, in parallel columnsj of the Linnsean and common names, 
and of the popular names of a few species not described by 
Catesby, — merely a nominal list of no special importance. This 
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was followed, in 1791, by William Bartram's enumeration of the 
birds known to this excellent naturalist as inhabitants of the 
eastern portion of the United States, published in his Travels 
in North and South Carolina, Georgia, East and West Florida, 
etc. ; this list embraced about two hundred and fifteen species, and, 
though mainly a nominal one, was accompanied by typographical 
signs indicating the range of the species at the different seasons of 
the year, while a few were described at some length in other parts 
of the same work. In many cases Linnaean names were used for 
the designation of the species ; but to the larger number he gave 
new names, which, being generally unaccompanied by descrip- 
tions, are now to a very large extent undeterminable. This pa- 
per is especially noteworthy as forming the first important con- 
tribution by an American to American ornithology. 

The next paper in order of time was by Jeremy Belknap, who 
in his History of New Hampshire (vol. iii.), published in 1792, 
devoted ten pages to birds, giving a list of about one hundred 
and sixty species. The current Linnaean names were used, to 
which a few new names were added. Although no descriptions 
are given, the names generally clearly indicate the species meant. 
Though not commonly referred to by scientific writers, it forms 
a highly important paper and one worthy of attention. Samuel 
Williams, in his Natural and Civil History of Vermont (pub- 
lished in 1794), devoted also about the same number of pages to 
the birds of Vermont. Scientific names of about fifty species are 
given in full, and the generic names of a dozen others. The pa- 
per also embraces a number of pages of valuable notes. These 
two last-named articles show that several species were then com- 
mon in New Hampshire and Vermont that long since became ex- 
tinct there, and are hence papers of considerable historic interest. 
In 1799, Benjamin S. Barton published his Fragments of the 
Natural History of Pennsylvania ; this rare folio contains a list 
of the birds of Pennsylvania, with notes on their migrations. 

Although John Clayton published a valuable paper on the 
birds of Virginia as early as 1693 (Philosophical Transactions, 
vol. xviii.), and although many enumerations of a few of the' birds 
of many portions of the Atlantic States, from Florida to Maine, 
were made by different writers during the seventeenth and eight- 
eenth centuries, some of which possess especial value in a historic 
point of view, the four papers already mentioned constitute the 
bulk of the ornithological literature written by Americans prior 
to the time of Alexander Wilson. 
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GENERAL WORKS. 

Alexander Wilson, a Scotchman by birth, came to America in 
1794, and some ten years later conceived the idea of writing a 
history of the birds of his adopted country. Receiving hearty 
encouragement from his kind friend, Mr. William Bartram, he 
entered seriously upon his great work in 1805, to which be de- 
voted almost his whole time and energy till his untimely death 
in 1813. The first volume appeared in 1808, followed by eight 
others, the last two of which were published after his death, un- 
der the editorship of Mr. George Ord. Of these nine folio vol- 
umes, accompanied by colored plates, Bonaparte wrote in 1825 
as follows : " We may add, without hesitation, that such a work 
as he [Wilson] has published in a new country is still a deside- 
ratum in any part of Europe." His earlier figures were some- 
times stiff and awkward, but they were generally of a high grade 
of excellence for that time, and his descriptions were concise and 
exact. His accounts of the habits of many of the species have 
rarely been surpassed in point of truthfulness or felicity of ex- 
pression. Never extended by irrelevant matter, some of them 
are models of descriptive writing, evincing a poet's love and ap- 
preciation of nature. Although adopting Pennant's system of 
classification, by far the best then extant, the species were not 
systematically grouped, but taken in the order in which they 
most conveniently came to his hand. Had he lived to complete 
his work, many others would doubtless have been added, and the 
whole rearranged in accordance with his own ideas of their affini- 
ties. 

The work so well begun by Wilson was continued by Bona- 
parte, whose American Ornithology, or the Natural History of 
the Birds inhabiting the United States, not given by Wilson, 
was extended to four volumes, similar in style to those of Wilson. 
The first appeared in 1825, the second and third in 1828, and the 
fourth in 1833. 

Several editions of Wilson's work were subsequently issued, 
either separately or combined with Bonaparte's continuation. 
The first American edition was that published by George Ord, 
in 1828-29, in three octavo volumes of text and a folio volume 
of plates. In this work the species are arranged systematically, 
but the editor adhered to the original text, correcting merely 
a few erroneous references and verbal inaccuracies. In 1831, 
Jameson published in Edinburgh an 18mo edition of Wilson's 
and Bonaparte's works. The succeeding year this was followed 
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by Jardine's edition (London and Edinburgh, 1832), in three 
octavo volumes, of the same authors. This last was reissued in 
this country in 1840, in one volume, with the addition of a Syn- 
opsis of the Birds of North America, by Dr. T. M. Brewer. 
Of this there were subsequently several reprints from the same 
stereotyped plates. 

In 1827, John James Audubon began the publication of his 
celebrated work on North American birds, which was not com- 
pleted till 1839. The whole work forms five octavo volumes of 
text, with an elephant folio atlas in four volumes of four hundred 
and thirty-five plates. The text was published in Edinburgh, 
with the title of Ornithological Biography ; the plates in Lon- 
don, as Birds of America. This magnificent work remains as 
yet unequaled in respect to its illustrations, which are unrivaled 
in point of accuracy and life-like character, the birds being all 
represented of the size of life. In his animated descriptions 
there is at times a tendency to exaggeration and redundancy of 
personal incidents. The species are arranged according to the 
convenience of the author, a systematic arrangement being in 
such a work obviously impracticable. In 1839, however, on 
its completion, the author published his Synopsis of the Birds 
of North America. In this work the nomenclature is revised 
and greatly changed, principally through the adoption of many 
of the then recently introduced generic designations. This Syn- 
opsis (one volume, octavo, Edinburgh) was a methodical catalogue 
of all the species at that time known to inhabit North America 
north of Mexico, and was intended to serve as a systematic index 
to his Ornithological Biography, and Birds of America. The 
work, however, is much more than this, giving, as it does, the 
characters of the families, genera, and species, the range of each 
species, and numerous bibliographical references. It includes also 
a few sjDecies not given in his larger works. 

Subsequently Audubon republished his Ornithological Biogra- 
phy, and Birds of America in a single work, under the title 
of Birds of America. This is simply a reissue of the text of 
the former, with the species systematically arranged under the 
names employed in the Synopsis, and the addition of the plates 
of the large folio work, reduced by the camera lucida. This 
work was published at Philadelphia (1840 to 1844), in seven 
imperial octavo volumes. It has also been since republished in 
New York, with ehromo-lithographic illustrations of a character 
far inferior to those of the original work. The appendix to the 
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seventh volume includes a few species previously unpublished by 
this author. 

In 1832 appeared the first volume of Thomas Nuttall's Man- 
ual of the Ornithology of the United States and of Canada, 
embracing the land-birds. This was followed in 1834 by the 
second volume, devoted to the water-birds. A new edition of 
the land-birds was published in 1840, including all the species 
discovered in the mean time by Townsend and Audubon. These 
two volumes (12mo, Boston), illustrated with numerous small 
wood-cuts, contain a succinct history of the birds of North Amer- 
ica known at the time of their publication, and, being written in 
a pleasing style, form a work that has been deservedly popular, 
despite many inaccuracies, and has recently been republished. 

The next general work on the birds of North America was 
John Cassin's Illustrations of the Birds of California, Texas, 
Oregon, British and Russian America. This was published in 
parts (Philadelphia, 1853-55), and was intended to contain de- 
scriptions and figures of all North American birds unfigured by 
previous authors, and a general synopsis of North American or- 
nithology. It was issued in ten parts, with fifty plates. The 
author's plan of continuing the work was probably superseded 
by the preparation soon after of a far more important work, in 
the labor of which Mr. Cassin shared. 

Dr. T. M. Brewer's North American Oology (Smithsonian 
Contributions, vol. xi.), published in 1857, is the only American 
work devoted exclusively to the eggs and breeding habits of 
North American birds. It is, however, as yet uncompleted, Part I. 
(quarto, pp. 140) embracing the Raptores and Fissirostres, being 
the only portion yet published. The five colored plates give 
figures of the eggs of all the species of these groups at that time 
accessible, while the text contains a very full account of the dis- 
tribution and breeding habits of the species embraced. 

In 1858 appeared the well-known General Report on the 
Birds of North America, forming volume viii. of the Pacific Rail- 
road Reports of Explorations and Surveys. This was the joint 
work of Spencer F. Baird, John Cassin, and George N. Law- 
rence, the parts devoted to the Raptores, Gfrallce, and Alcidce 
being by Mr. Cassin, while Mr. Lawrence wrote that relating to 
the Longipennes, Totipalmes, and Colymbidce, the remainder be- 
ing by Professor Baird, the whole work making a quarto volume 
of over one thousand pages. The abundant material at the com- 
mand of these eminent authors, and the elaborate and critical 
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manner in which it was treated, render this work by far the 
most complete and important, in a scientific point of view, that 
had at that time appeared relating to North American ornithol- 
ogy, or, in fact, to any similar area anywhere. It is, however, a 
strictly technical treatment of the subject. The special reports 
on the ornithology of the different routes explored, contained in 
other volumes of this series of reports, supplemented this general 
work with much biographical matter, in connection with which 
appeared thirty-eight finely executed colored plates of species de- 
scribed in the general and special reports, but previously unfig- 
ured by American authors. This was followed in 1859 by Pro- 
fessor Baird's report on the Birds of the United States and Mexi- 
can Boundary Survey, with twenty-five admirable plates of 
previously unfigured species. In 1870, the text of the General 
Report was re-issued, with some additional matter, under the 
title of Birds of North America, with an accompanying vol- 
ume of one hundred plates, including those above-mentioned as 
accompanying the special reports of the Pacific Railroad and 
Mexican Boundary Surveys. 

In 1864 Professor Baird began the publication of his Review 
of American Birds (Part I. North and Middle America, Smith- 
sonian Miscellaneous Publications, No. 181). Installments of the 
work were published at intervals during the next two years, 
the last signature bearing the date of " June 9, 1866." The 
work, so far as published, forms an octavo volume of 450 pages, 
taking the Osclnes as far as the genus Oollurio. The very 
thorough character of this much-needed work renders it a source 
of sincere regret that its busy author has not found time to carry 
it forward to completion. 

In 1869 appeared D. G. Elliot's work (two volumes in one, 
folio, New York), entitled New and Unfigured Species of the 
Birds of North America, containing sixty-four colored plates, 
and short critical notices of one hundred and fourteen species. 
This was followed in 1870 by Cooper's Birds of California, edited 
by Professor Baird " from the manuscript and notes of J. G. 
Cooper." We have as yet of this important work only the first 
volume (forming volume i. of the Zoological Reports of the Ge- 
ological Survey of California, Professor J. D. Whitney, director), 
embracing the land-birds. This is a quarto of six hundred pages 
with life-size colored figures of the heads of each species and 
small full-length figures of some species of each genus, inserted 
in the text. This method of illustration was novel and advan- 
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tageous to the student, the work being intended as a manual of 
the ornithology of the whole region west of the Eocky Mountains 
north of Mexico. 

The next general work on North American birds is Dr. Elliott 
Coues's Key to North American Birds (one volume, quarto, with 
upwards of 250 wood-cuts and six steel plates), published in 
October, 1872. This highly useful and deservedly popular work 
is unique in ornithological literature, being a manual of the 
birds of North America, designed especially for the use of stu- 
dents, in which are introduced analytical tables for the deter- 
mination of the species, similar in character to those so success- 
fully adopted in botanical text-books. This was followed, in 
1874, by the same author's Field Ornithology and Check-List of 
North American Birds, intended as a supplement to the Key, 
the first part being a " manual of instruction for procuring, pre- 
paring, and preserving birds," and the latter, as its title implies, 
a " check-list " of the species. 

By far the most important recent work on North American 
ornithology, however, is the joint work of Prof. S. F. Baird, 
Dr. T. M. Brewer, and Mr. Robert Ridgway, published under 
the title of Birds of North America. The first three volumes 
of this indispensable work, embracing the land-birds, appeared in 
1874, the portion relating to the water-birds being still in course 
of preparation. The more technical portion is the joint work of 
Professor Baird and Mr. Ridgway, while the biographical por- 
tion is written by Dr. Brewer. This work, it is needless to say, 
represents the most advanced views of our best authors, and 
must long remain the leading authority on the subject of North 
American ornithology. It is illustrated with five hundred and 
ninety-three wood-cuts, devoted largely to the external anatomy, 
and sixty-four colored plates giving life-size figures of the heads 
of the greater part of the species and varieties. Later works 
possessing a general character are Dr. Elliott Coues's Birds of 
the Northwest (1874), and Mr. H. W. Henshaw's recent Report 
(1875) upon the ornithological work of the Survey of the Terri- 
tories West of the One Hundredth Meridian. The first of these 
is an octavo of nearly eight hundred pages, forming No. 2 of the 
Miscellaneous Publications of Dr. F. V. Hayden's Geological 
Survey of the Territories. The work is intended as a hand-book 
of the region drained by the Missouri River and its tributaries, 
and hence embraces a wide field. Giving as it does a summary 
of the ornithology of this extensive region, combining much new 
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matter with much previously published in scattered papers, and 
the fullest tables of bibliographical references for the larger part 
of the birds of North America that has yet appeared, it is a 
work of the highest value to students of American ornithology. 
Mr. Henshaw's work (Chapter III. of vol. v. of the Reports 
of the Geological and Geographical Surveys West of the One 
Hundredth Meridian, under Lieut. G. M. Wheeler) is limited to 
the actual work of the Wheeler Survey, of which it presents a 
general systematic summary, based on the collections and field- 
notes made chiefly by the author and Drs. Yarrow and Rothrock, 
and Messrs. Bischoff and Aiken, and is hence made up wholly of 
original matter, adding largely to our knowledge of the orni- 
thology of this previously little-known region. It is accompanied 
by fifteen chromo-lithographic plates of previously unfigured spe- 
cies and varieties, and embraces about five hundred quarto pages 
of text. 

WORKS AND PAPERS OP A SPECIAL OR LOCAL CHARACTER. 

The long list of general works by no means comprises all the 
important contributions made by Americans to North American 
ornithology. The special papers, many of them of a high scien- 
tific value, are too numerous to be mentioned even by name 
within the limits of the present paper. These number several 
hundred, varying in length from a few pages to hundreds each. 
While a considerable proportion are limited to the descriptions 
of a few new or little-known species, or to the enumeration of 
the species found at particular localities, others are exhaustive 
monographs of genera or families, or are devoted to a discussion 
of general questions of nomenclature, of the geographical distri- 
bution of the species, or of laws of geographical variation. 

Of papers of a strictly local character may be mentioned 
the Rev. W. B. 0. Peabody's Report on the Birds of Massachu- 
setts (Fishes, Reptiles, and Birds of Massachusetts, 1839) ; 
Zadock Thompson's chapter on the Birds of Vermont (Natural, 
Civil, and Statistical History of Vermont, 1842) ; J. P. Giraud's 
Birds of Long Island (8vo, 1844) ; Dr. J. E. Dekay's Report on 
the Birds of New York (New York Zoology, Part II., one vol. 
4to, with colored plates, 1844) ; E. A. Samuels' Birds of New 
England (8vo, pp. 600, 1867); C. J. Maynard's Birds of 
Florida (now publishing in parts) ; and T. G. Gentry's Life- 
Histories of the Birds of Eastern Pennsylvania (vol. i., 1876), 
the two latter still in course of publication. Linsley's Catalogue 
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of the Birds of Connecticut (American Journal of Science and 
Arts, first series, vol. xliv., 1843), and Wm. M. and S. F. 
Baird's List of the Birds of Carlisle, Pennsylvania (ibid., vol. 
xlvi., 1844), are noteworthy, as being the first of a long series 
of papers of a strictly faunal character that have contributed so 
much to our knowledge of the distribution of our birds, their 
periods of migration, and their seasonal ranges throughout the 
eastern half of North America from Labrador to Florida. For 
notes on the avifauna of Labrador and Anticosti, we are indebted 
to Coues, Verrill, and Packard ; Drs. Brewer and Bryant have 
written on the birds of New Brunswick and Nova Scotia ; Cabot, 
Holmes, Boardman, Verrill, and Hamlin on those of Maine, and 
Maynard and Brewster on those of Maine and New Hampshire ; 
Emmons, Brewer, Putnam, Samuels, Allen, and Maynard on 
those of Massachusetts ; Linsley and Wood, and others, on those 
of Connecticut ; Coues and Brewer on those of New England 
in general ; Lawrence and Fowler on those of New York ; Ab- 
bott and Turnbull on those of New Jersey ; Taylor, the Bairds, 
and Barnard on those of Pennsylvania ; Coues and Webster 
and Jouy on those of the District of Columbia ; Scott and Brew- 
ster on those of West Virginia ; Burnett, Gibbs, Cope, and Coues 
on those of North and South Carolina ; Bryant and Allen on 
those of Florida ; Kirtland, Read, Kirkpatrick, and Wheaton on 
those of Ohio ; Haymond and Allen on those of Indiana ; Ken- 
nicott, Pratten, Allen, Ridgway, and Nelson on those of Illinois ; 
Kneeland, Hughs, and Covert on those of Michigan ; Head, 
Trippe, and Hatch on those of Minnesota ; Hoy and Barry on 
those of Wisconsin ; Allen, Parker, and Trippe on those of Iowa ; 
Hoy on those of Missouri ; Roemer, McCall, and Butcher on 
those of "Texas; Coues, Allen, Snow, and others on those of 
Kansas ; Allen, Aiken, Holden, Trippe, and Henshaw on those 
of Colorado and Wyoming ; Hayden, Cooper, Allen, and Coues 
on those of the Upper Missouri country ; Townsend, Cooper, 
Suckley and Bendire on those of Oregon ; Baird, Allen, Ridg- 
way, and Henshaw on those of Utah ; Henry, Baird, and Hen- 
shaw on those of New Mexico ; Coues, Henshaw, and Yarrow 
on those of Arizona ; Ridgway, Henshaw, and Yarrow on those 
of Nevada ; Xantus, Feilner, Brewer, Gambel, Heerman, Cooper, 
Ridgway, Nelson, and Henshaw on those of California ; and 
Dall, Bannister, H. W. Elliott, and Coues on those of Alaska. 
Other writers on the birds of the far West are Say, Woodhouse, 
Kennerly, Newberry, Suckley, Stevenson, and Merriam. 
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Among the numerous papers of a critical or monographic 
character may be mentioned Bonaparte's Observations on the 
Nomenclature of Wilson's Ornithology, published in 1824-26 
(Journal of the Academy of Natural Science, Philadelphia, vols, 
iii., iv., v.), in which were first introduced into the annals of 
North American ornithology a large proportion of the generic 
names now in current use, a few only of which were first pro- 
posed in this essay. It created, however, a revolution in the Wil- 
sonian nomenclature. Audubon's Synopsis (1839) again brought 
down the nomenclature to the date of its publication, through 
the adoption of the changes made necessary by the further 
increase of knowledge. The Audubonian nomenclature was gen- 
erally in use in this country till the appearance of Baird, Cassin, 
and Lawrence's great work in 1858, when a number of new 
generic and subgeneric names were proposed, and the nomencla- 
ture again modernized. Comparatively few genei'ic names have 
since been introduced, but revisionary work of a somewhat differ- 
ent character (to be noticed later) has already greatly modified 
the nomenclature of 1858. 

Among revisionary papers of a minor but more general char- 
acter are numerous critical essays by Cassin, especially on the 
Icteridee and Picidai, the Raptores, the Ccerebidce, Caprimul- 
gidce, etc. ; by Baird, in his Review of American Birds ; by 
Coues among the Laridce, Procellariidce, Gfrallce, Oolymbidce, 
Spheniscidce, etc. ; by Ridgway among the Raptores and by Ban- 
nister among the Anseres, etc. Of separate monographic papers 
may be mentioned those of Coues on the genus JEgioihus, the 
Tringaw, Alcidce, etc., Bryant on the genus Cattaractes, and Ridg- 
way on various groups of the Raptores and Oscines, the genus 
Leucosticte, etc. 

The anatomy and embryology of our birds have not received 
the attention these subjects deserve, but a number of papers 
have appeared treating more or less in detail of particular points. 
Dr. Coues has published an account of the myology of Colymbus 
torquatus and various notes on the structure of the Spheniseidos ; 
Streets has written on the characters of the skull in birds, and 
Mr. Ridgway has called attention to various points in the osteol- 
ogy of the Raptores. Agassiz and Wyman have noticed a few 
points in the development of birds, while Prof. E. S. Morse has 
carefully studied the development of the tarsus and carpus with 
results confirmatory of the previously suspected affinities existing 
between birds and reptiles. 

Vol. x. — no. 9. 35 
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Not only has the geographical distribution of North American 
birds been studied in connection with the general history of each 
species, but attempts have been made to discover and limit the 
different faunal areas of the continent, special attention having 
been given to this department of the subject by Baird, Verrill, 
Allen, and Bidgway, and incidentally to a less extent by others. 
The subject of geographical variation has also been thoroughly 
investigated, with results of high importance, which will later be 
referred to more fully. Among the prominent workers in this 
field are Baird, Allen, Coues, Ridgway, and Henshaw, while the 
subject has received much attention from others. 

Within the last ten years also a field previously wholly un- 
explored has been opened up, that of palaeontological ornithol- 
ogy, mainly through the labors of Professors O. C. Marsh and E. 
D. Cope, the former of whom has alone made known, mostly in 
preliminary papers, the remains of upwards of thirty species, 
found in the Cretaceous green-sands of New Jersey, and the Cre- 
taceous and Tertiary formations of Kansas, Colorado, and Wyo- 
ming. Those described by Professor Cope are likewise mainly 
from the same localities. 

Much has also been written by American ornithologists on 
exotic birds, especially on those of Central and South America. 
In 1838, J. P. Giraud described " sixteen new species " of Mex- 
ican birds, and Dr. S. Cabot published (1842 to 1844), several 
papers on the birds of Yucatan, describing a number of new spe- 
cies. Mr. George N. Lawrence has published numerous papers 
on the birds of Mexico, the West Indies, and Central and South 
America, and Dr. Bryant on the birds of some of the Lesser 
Antilles. Cassin published not only on the birds of Central and 
South America, but also on those of Africa and other distant 
countries, including reports on the collections made by the United 
States Exploring Expeditions under Commodores Rogers and 
Wilkes. Baird's Review of American Birds treats largely of 
the birds of tropical America, and some of the monographic and 
revisionary papers of Coues and Ridgway have taken a wide 
range. D. G. Elliot has published elegantly illustrated mono- 
graphs of the Pittidas, the Phasianidce, and the Tetraonince, 
and many papers on different genera of the humming-birds and 
other exotic groups, mostly, however, prepared and published 
abroad. Professor Alpheus Hyatt has published a monograph 
of the Spheniscidce, and Drs. Kidder and Coues reports on the 
birds of Kerguelen Island ; the present writer reports on collec- 
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tions of birds made at Lake Titicaca, and at Santarem, on the 
River Amazons. Prof. James Orton has also published on the 
birds of Ecuador, and the Rev. J. H. Bruce on those of India. 

Among the many aids to a better knowledge of American 
birds should be mentioned the explorations of Kennicott, Dall, 
H. W. Elliott, Bannister, and Bischoff, in British North Amer- 
ica and Alaska, conducted under the auspices of the Smithsonian 
Institution, several of whom have forwarded to Washington im- 
mense collections of the birds of the Northwest. The surveys of 
our western Territories made under the direction of the War 
Department should be especially mentioned as among the aux- 
iliaries of ornithological science in this country, the various gov- 
ernment expeditions having been usually accompanied by compe- 
tent naturalists. The recent surveys (still fortunately in prog- 
ress) under the Department of the Interior have likewise been 
productive of important results. The numerous correspondents 
of the Smithsonian Institution, both in the boreal and in the 
tropical portions of the continent, though not always citizens of 
the United States, have added greatly to our store of ornitholog- 
ical material and knowledge. The several naval exploring expe- 
ditions have also contributed, from distant foreign shoves, rich 
stores of specimens and facts. Among more private enterprises 
should not be forgotten the Thayer and Hassler expeditions from 
the Museum of Comparative Zoology to South America, both of 
which returned with rich ornithological collections, numbering 
in the aggregate thousands of specimens. The expeditions of 
Professor Orton, Mr. Alexander Agassiz, and Mr. Linden have 
also been fruitful in ornithological results. Of the explorations 
of Dr. Bryant in the West Indies, and of numerous other orni- 
thological explorers elsewhere, the want of space forbids a further 
notice. 

SUMMARY OF PROGRESS. 

When Alexander Wilson, the " Father of American Ornithol- 
ogy," began his great work, less than three fourths of a century 
ago, probably not a dozen species of American birds had been 
scientifically described by American writers, and almost nothing 
had been published relating to their distribution or habits. On 
the completion of Bonaparte's continuation of Wilson's work in 
1838, about four hundred species had been described by these 
two authors, of which colored figures had also been published, 
with a more or less full account of the habits and range of each 
species. In 1833, Bonaparte (in his Geographical and Compar- 
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ative List) gave the number of North American species as four 
hundred and seventy-one, while in 1839 the number described by 
Audubon (in his Synopsis) was four hundred and ninety-one. 
Nearly all of these had been re-figured by Audubon, the figures 
being all of life size, and as yet unsurpassed in fidelity or artistic 
effect. Audubon had likewise largely increased our knowledge 
of their distribution and habits, while the greater part had, more- 
over, found a valuable biographer in Thomas Nuttall. The pub- 
lication of numerous minor papers had also contributed largely 
to a better knowledge of many of the species. 

In 1844 the number of species had increased to five hundred and 
six, the number given by Audubon in his Birds of North America. 
In 1858 the number had risen to seven hundred and sixteen, all 
of which had been ably elaborated by the authors of the General 
Report, their affinities thoroughly discussed, and their nomenclat- 
ure carefully revised. In the mean time numerous special papers 
had appeared relating to their habits and distribution. Yet the 
nests and eggs, and even the winter and summer resorts, of many 
of the species still remained unknown. 

From this time onward information respecting our birds in- 
creased more rapidly than before ; new workers came promi- 
nently into the field, and a rapid advance marked every year. 
At the present time the number of generally accepted species 
entitled to recognition as birds of that portion of North America 
north of Mexico is not less than six hundred and fifty, with, in 
addition, about one hundred and fifty commonly recognized sub- 
species, or about eight hundred recognized forms. The nests, 
eggs, and general habits of nearly all are now well known, par- 
ticularly of those which occur east of the Rocky Mountains. 
Among the recently discovered extinct species have been found 
entirely new types representing what is believed to be a new 
sub-class, they having true teeth and other characters assimi- 
lating them to reptiles, between which and true birds they un- 
doubtedly form connecting links. 

Another phase of progress that should not pass unnoticed in 
this connection is the attention that has been paid to the geo- 
graphical distribution of the species, with especial reference to 
the determination of the different faunal areas in North America, 
many of which are already known with a tolerable degree of 
definiteness ; also the tendency to study the various sub-specific 
and specific forms from a geographical and evolutionary stand- 
point. Formerly the study of our birds was pursued wholly 



1876.] Progress of Ornithology in the United States. 549 

analytically, and forms from distant, little-known localities which 
differed slightly from their near affines of neighboring regions 
were looked upon as distinct " species." Later, as the material 
for a better knowledge of the subject accumulated, specimens of 
an intermediate character came to light, which, so long as they 
were few, were naturally looked upon as probably hybrids be- 
tween the forms whose characters they seemed to combine. 
Still later, however, it was found that certain strains of deviation 
from pronounced types occurred in a large number of species 
belonging to widely different families inhabiting the same areas. 
This led to the discovery of laws of geographical variation, con- 
necting particular phases of local differentiation with the topo- 
graphical and climatic peculiarities of the regions where they so 
uniformly occur. Many of the isolated facts bearing on this 
subject had been observed and placed on record prior even to 
1860, but their full import was not realized till after the lapse of 
another decade, during which our stores of material had become 
vastly increased. In 1871 the "new departure" was for the 
first time fairly entered upon, which in three years revolution- 
ized the nomenclature of North American ornithology, adding an 
important chapter to philosophical zoology, and exerting great 
influence in many other departments of North American zoology. 
Naturally, a view that threatened either to assign fully one sixth 
of the previously recognized species to the limbos of synonomy 
or to lower them to the grade of geographical races was not 
rashly espoused by those to whom belonged the credit of the 
recognition and description of these previously supposed speci- 
fic forms ; but so overwhelming were the facts in its favor found 
to be, that one after another of our leading writers soon gave it 
their indorsement, so that probably a greater degree of unanim- 
ity of opinion respecting any problems in ornithology never 
obtained, than now exists among our ornithologists respecting 
the subject of geographical variation among our birds and the 
sub-specific relationship of many forms which when first made 
known seemed unquestionably of specific rank. 

The next step, and apparently a wholly logical one in the 
revolution, will doubtless be the general adoption of a trinomial 
system of nomenclature for the more convenient expression of 
the relationship of what are conventionally termed " sub-species," 
so that we may write, for instance, Falco communis anatum in 
place of the more cumbersome Falco communis snbsp. anatum. 
This system is already, in fact, to some extent in use here, 
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though looked upon with strong disfavor by our transatlantic 
fellow-workers, who seem as yet not fully to understand the 
nature of the recent rapid advance ornithology has made in 
this country, or to appreciate the thoroughly substantial nature 
of the evidence on which it is based. The constant and energetic 
exploration of the great North and Northwest, of the vast trans- 
Mississippian region, and of our sub-tropical borders, during the 
last two decades, by scores of indefatigable collectors and observ- 
ers, has certainly not been in vain, as witness the hundreds and 
often thousands of specimens of single species, representing the 
gradually varying phases presented at hundreds of localities, that 
have passed through the hands of our specialists. 

While the field of North American ornithology is far from an 
exhausted one, the progress made during little more than a half 
century is certainly creditable to American enterprise and to 
American students, though to Americans alone, of course, be- 
longs only a share of the credit of the marked advancement. 

In a short article like the present, devoted exclusively to what 
Americans have accomplished, justice can hardly be done to all, 
nor is there room to more than allude to the fact that much has 
been done in aid of the general advance by numerous foreign 
writers. By no means have all the names of even Americans 
that are deserving of recognition here, been mentioned in the 
present article, nor have all articles been cited that are entitled 
to a high degree of prominence ; the omissions, however, are 
those of limitation and not of choice. Neither is there space to 
notice the several important ornithological collections that have 
been gathered, to which alone many pages might be profitably 

devoted. 

♦ 

EECENT LITERATURE. 

Orton's Comparative Zoology. 1 — The plan of this book is excel- 
lent, and the distribution of the various subjects well carried out. The 
first half of the book is devoted to comparative anatomy and physiology, 
containing chapters with titles such as these : Plants and Animals dis- 
tinguished, Life, Organization, The Food of Animals, How Animals 
eat, How Animals breathe, Secretion and Excretion, How Animals 
move, The Nervous System, Development. This portion of the work 
is more carefully prepared than the second, on classification. Now and 
then, but not often, we notice a slip of the pen, as "structureless 

1 Comparative Zoology, Structural and Systematic. For Use in Schools and Col- 
leges. By Jambs Orton, A. M. New York : Harper and Brothers. 1876. 12mo, 
pp. 396. 



